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^ m ^ m 

^ h^4/l^^ t3 7^ KO^at^feJ-M-rSo 1 -T y — /l^- 5 - (by ;^ 



10 ^ ^ m 

• ^^IT"' • • y ;5t7>' • 'J^S::*/^ • yi^^^X-f ^ (J. Am. Chem. Soc. ) , 
f^8 0m. 1958 p. 4647) o T i^-fb^ b y !J7 J.^ffiV^T7KS^ 

15 j:i'g'b:fe^lK4'-C03S^5: (i?^— • :^>^ • ^ • 'ir^ b y - (J. 

Org. Chem.) , ^2 3|iR, 1 9 5 8^, p. 1 9 0 9) . DMF. T'feb::^b 

VaVX (Synth. Commun. ) , 1971^, p. 1 ; i^^— ^/V • 

• :^f;^5^^ • -ir^;??. b y — (J. Org. Chem.) ,||19)lg, 1979 p. 
20 3 2 8 1; • :^zf '^n— yi^'-^^J^by— (J. Fluorine Che 

m.) , ^9 9m, 1 9 9 9^, p. 8 3) f£ }f-AmtbtlX\^^?>o 
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O. Org. Chem.) .115 8 

w., 1 9 9 3^, p. 3 2ict*, ^uu\mM}i\^'xmmcweM-^-xmsz.^m\^^ 

^S/i^'^D. mx\X. N- (4-^ h^->:7xn;i/) -2, 2, 2 - h u :7;i/::t-n 

15 003-32143 1"^^^) . \^iS^\^n.ii^^. ClO^^^Ttt, hU :7x 

Vie 

20 ^ §a g) ifl ^ 

\/-;l':feJ:L>?-ecDM5i£4'F0m^2&^N-TU-;i'- 2, 2, 2-hVy)V:tUT 

2. 2. 2- hU >';V=*-DT'feh-r^ H'r;U^O^-r FiTi^'fb^i:^. Ta> 
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10 

1. (1) ; 

o 

15 T^:^nS2, 2, 2 - hU >';i/::rn-N-TU— ;i/-T-febT5 Ht. ^^^v' 
( 2 ) ; 

20 

T^^n^N-TU — Jl'- 2, 2. 2- hU>';i/:i-n T-feh-r^ H-rJI/^n^'T 

2. Ri!)iyx.=i)um. :^^JVyx.:z)vm> :<h^zyyx.zz.)m. yjV-ttiyx. 

2 tclBm©:;^^o 
4. — Ig^e (2) ; 
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(2) 



5 Fi-^^ (3) : 



^, ) 

10 jS$i±§e:i:^#ma:-r^— (4) ; 



25 i!>3^< ^:t> lST^'5::i:^#^a:-r^-hl2:®4~7<DVif ndHClB«t(D:^feo 
OT, N-TU-;i/-2, 2, 2- bUr7;U:tDT-feh-r5 H'1';ViJ7P^'r H 
(Dmm:^^. -TU— ;V-5- (hU-7;U:t-0;^5^;|/) -lH-7^h7 

[N-TU— ;i/-2, 2. 2-bU:7;i/:rDT'feh'r^ H-r;V^0 7'f H©^ 



M (Na) n 



(3) 




(4) 
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it] 

JilB— (2) T^^nSN-TU— ;i/-2, 2. 2 - b U >';i/:tDTil h 

-r 5 H-r;UiJ7n^-< ±ih— jigi^ (i) T^$n§2. 2, z-h^jyji^t 

_h|B— (1) ^^Z^ (2) {Ccfett^Rf*. MmS^lfflWbTViT'bJ;Vi 

15 7'Dtf;i/S. -rv:/ntf;us. n-::^^;i^S. ■<y:/5^;v 

Ji|3— (1) :^^XS (2) ICcfettSRtbTt*. y ;^^)Vyx. 
25 :::;US> ^ h^>'37 3i-;i/^, :7;i/:ta:7ai— i^DD:73::i:;WS, :/n^: 

2^^B^tc:cfe(.iT. _blE— (1) T^$n^2, 2. 2- hU:7;P:tn-N 

7a:*#:^»Jt bT«. 2. 2, 2 - h U :7;V:rn-N-:7x:^;i/-T-k bT^ 
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2, 2, 2- h^Jyj]/^U-N- (2 -^5^;V:7a:-;i/) -T-fehT^H. 2, 
2, 2-hU:7;P:^D-N- ( 3 -^5^;i/:7x::i;U) -Tiz: br$H> 2. 2. 

2-bU7;i':^n-N- (4-^^;i/:7xn;i/) -TirhrsK, 2. 2, 2- 

hU:7;i/:tP — N- (2 h^^S^r^oin;!/) -T-khT5h\ 2, 2, 2-h 
5 U:7;i/:^a-]Sr- (3-^h^zyyx.~M -T-fehT^h\ 2, 2. 2-hU 
y)V:tU-N— i4-^h^zyyau-Jl) -T"fehT^H> 2, 2, 2-hVy 
)V:tU-N- i2 -y Muy 3^-)V) -T-fehT^H. 2, 2, 2-hU:7;l/ 
:tD-N- (3-:7;l/::tnr'aiZi;i/) -T-fehT^H. 2. 2, 2 - h U :7;i/:t 
n-N- {4: — y)V:^uyx.-}V) -T-fehT^F, 2. 2. 2-hU7;i/:tn 
10 -N- (2-iJ7Dn:7a^-;i/) -T-fehT5H> 2, 2. 2 - h u :7;i/:^n -N 
- (3-i^Da:7ac:n;i/) -T-fehr^H, 2, 2. 2- ^U:7;^::t-D-N- 
(4-^5^^^r7a:n;l/) -T-fehT^H> 2, 2, 2-bU:7;i/Pt-n-N- (2 
-:/D^7x:=i;p) -T-khTSF. 2, 2, 2- hU y'Jl^^tn-N- 
n^y'x-;!/) -T-fehT^F> 2, 2, 2- hU:7;i/:^D-N- (4-:/D^ 

15 :7x:n;v) -rr-tehT^K. 2, 2, 2-buy;v^n-N- (2-a-H:7x 

-7-febT5H, 2, 2. 2- hU:7;U:rD-N- (3 -3- H:7a::Zl 
-T-feh:T^h\ 2, 2, 2-hUr7;i/:rD-N- (4-3-H>'x:r;i/) 
-T-i2:h75F> 2, 2, 2 - h U >';i/:tn-N- (:?-:7i5' l/>- 1 — OV) - 
T-khT^H. 2, 2, 2- hU:7;i/:ta-N- (:^:7i5' l/>- 2 -T 
20 •khT^Hd^^tfe.tlS, 

^%m\Z^V^^-^^>^it^)><Ommm'X. 2, 2, 2-bU:7;W::^-n-N- 
TU-;i/-T-ir hT^ H l^;i/t:iMbTO. 6-3. 0^:;i//&W*b< , 0. 7 
~2. 0^;i/:dtj;{9|tfsuvi, ^fc. >'7xzi;wu>mi^n^< 
2. 2, 2- M):7;i/::*-D-N-TU-;i/-T-khT5 H l^:;WfcMbTl. 0 
25 ~3. 0^:;l/:?5W*U<, 1. 5~2. 5 tj^f * bV^o i^it-fb U > 

U^5^;P7a>'. hUx^;i'T5>. h'J:/Ptf;UT^>. s^-rv:/otr;i/x^ 
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;W7^>. hu^'^jvrs.y. hU^>^;i/Ta>> hU7^;i-7^>> bu^ 

tfUv'^, 3-;^5^;V.tfU-:^>. 4-;><5^;i/tfU>^>. N->t5^;i'^;V3jNUX 
N. N-5;^^^;V'>tJ7n^:^^v';VT$>> N. N->^^5^;VTnU>x N. N, 
5 N' , N' -^h^^^}VJl^U>i^7S,>. 4-z^^^)lT^J}fVi^>. N 
-^5";i/-r^i5^y— 1, 4-i^71f)dz^^U [2. 2. 2] :t^^>. 1. 

s-v^Ttfev-i^n [5. 4. 0] ':7>xi2-7-x>35:£>o«#tfe.n. cine> 

©4'T#le:hUxg^;i/T5»&W^UVi„ ^HJ^T 5 >©^^fflSJ*> 2, 2, 2 
10 )\^Tbm^l^<. 1. 1~2. 0^;V:d^<kO$f*bV:i, 

:t57 37>75:^(D^'ft:7X^^l®, ^>if>. h;i/x>, ^>^i/>> M^^uy. 
X5^;i/^>if>, iJ7nu^>if>. xhD^>if>, :^^>> ^nDh;i/X>, 
15 Txv~;v;^^<z)5^#i^^jSE. >?x5^;1/x-7=';k >^'ry:/otf;vx-T-;K 
:/^)Vx.^y^jv. t -r^5^;p^9^;i/x— $^i^D^>5^;i/^5^;ux— 

@^mxg^;K @^myntf;K B^m:/5^;U75:^(DxX'7^;i/m^iSE. T-feh 

2, 2. 2- hU:7;i/:tU-N-TU-;W-T'fehT5 Fl glcMbTl~l 5 
nily(>W^b<, 3~1 Om 1 }«>«J;D$f*bVi„ 

z^wm^^n^Kmt.. ^mmm^\-:i^^^x. ±ib— (i) 02. 2, 2 

/h^<-/3iio. ■mT€^tm\±mmi!)^0<^^r^ib. o~i 5 o'C)&w^u<, 2 
o~8 s'Cjjjtjco^e'^uvio *3^, s^Si^rB^t*, i-i 0 oBtr^;&w^b<, 5 
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~ 5 0 ^r^WJ^ D $f ^ bl^^o 

-2. 2, 2—hVy)V:tUT-iih^ S.V-OV^U^'i \i'fym^n^o 
5 *^BJlCi;ntS, N-TU-;l/-2, 2, 2 - h U :7;l/:tPT-fe h-f ^ F-T ;i' 

[i-TU-;v-5- (hU:7;i<':tD;><^;v) -iH-xh^y-;KDi$3i] 
±IB-IS^ <4) T^$n^i-TU-;i/-5- (hU:7;l/:tn^5^;V) -1 
H-^hyV—Mt. ±12— (2) T^^tl^N-T U 2 . 2. 2- 
10 hU:7;i':tD>'irh<^ H-r;w^D^-i' Hi:±fB— (3) -e^^ti-STv^^k: 

±tB-^^ (2) :^^XS (4) Jc43frt§R«, 1 fi^bTV^T% 

^^)im. x^;i/», yntf;um. -rvyntf;i/S, n->^5^;u«. ^vzf^JV 

25 mmmi--i o (D%mm^v<. ^m^i~4<Dfe©5&tj;{9^Ff*bvio T;i^n 
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±tB— i^i^ (2) ^^ZS (4) \zm-f^Rtl^Xit. y:iL-)Vm. ?^^}Vyx. 

=Ljm. h^v-r^oc-jVX. y)V:tuy:iu:=.)Vm> ^uayx.:=.)V'm. yu=E 

yx.=.)v^. 3- \^yx.zL)vm^rc\ti-y^)mi!)m\zm^v^^o 

±IB— (2) T^$n§N-TU-;V-2, 2, 2-h^Jy)V:tur±h 
5 Jli7u^^ }^(D^m:^Mi^mtVX\t. N-yx.=lJV- 2, 2. 2-h 

Vy)V:tur±h^^\^-()Vi7U^-( V. N- i2-^9-)Vyx,:=^)V) -2, 2, 
2-bU :7;i':e-DT-fe:h-1'^ H'fJVi^D^-r h\ N- (3 -^5^;w:7xn;w) - 
2, 2, 2-hU:7;V^aTilh-r$ H-<;Vi!7D7-r H^ N- (4-^^;i<'>'x 
-)V) -2, 2, 2- bU >';^:^nTirh-r^ F-f ;i'i5'0^'f N- (2-^ 

10 h^i^7ain;i/) -2, 2, 2- hu:7;i':tn7-feh-r^ H<;Vi?n^-r h% n 

- (3-^ h^^>^:7a:— -2. 2, 2 - h U :7;i/:tnT-fe h'f 5 H-f ;WtJ7D 
^-TH, N- (4-^ h^>':7j:-;V) -2, 2. 2 - h U :7;i/:tDTir h-l" ^ 

H-r;i/i^ n^-r H> N- (2 - >';i/:to ^'xcn;!.) -2. 2, 2-hU:7;i/^D 
y-kh-f ^ H<;i'i7n^'i' n- (3 -:7;i/:tn:7ac-;u) -2, 2, 2-h 
15 U7;i/:tnT-kh-r5 H'l'Ji'^n^-n^. N- (4-y)V:tuy3L=i)V) -2, 

2. 2- hU:7;i/:rDT-feh'f ^ H-rJl/i^D^'< N- (2-i7Dn:7xn 

;v) - 2, 2, 2 - hu ^'^v^nr-feh-r^ H-r;i/^D^-r n- (3-^d 

n7x::i;i/) -2. 2, 2 - hU "7;W:tPT'feh-r^ F-r;vi7D^'r N- 
{A-^ UUyx.:=.)V) -2, 2, 2-hU7;^:tnT'feh-f ^ H-r;v^D^-f 
20 H.N- (2-:;^D^:7xr:;i/) -2, 2, 2- hU >';V:tPT'feh-r5 H'i';v 
/7P^-f N- (3-:/P^:7xn;i') -2, 2, 2- hU>';i/:to T-feb-r 
5 H-r;V'iJ7D^-r n- (4-:/n^>'x-;i/) -2, 2, 2-hu:7;v:rD 
T-feh-r ^ H-r;Wi^D^-r K> n- (2-3-H7xr:;i/) -2, 2, 2-hu 

:7;w:tDT-feh'r^ F-f;u^7n^-r n- (3-3-h*:7x— -2, 2, 

25 2-h'J :7;P::rDT-feh-f 5 H-r;i/i7D^-r H, N- (4 - 3— l«:7x— ;W) - 

2, 2, 2- hu:7;i/:t-n T-kh-f^ H-r;i/i5'D^-f N- {-ry^vy-i 
— -2, 2, 2-hU:7;i/:tny-kh-r^ F-i'JW^n^-r h\ n- iiry 

^V>- 2 — nV) -2, 2, 2-hUr7;i/;t-nT'kh-1'a H-r;i/iJ7D^-1' 
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Tv^<t;:^b u^A^&^ckD^F^bv^o rz^im<D^mm\t. ±ib— (2) -vm 
5 $n^N-TU-;i/- 2, 2, 2 - >';v:^nT-feh-r$ F-r;v^o^-f F 1 
^;H::^b'ri. o~3. 0 t;i/jj>w* u < . 1. i~2. o^:;i'/^>^J;i9$f*b 

5>M, ::^5^;i/T^>iS> T5;i/T^>m. ^^-^JVTS.>m.. 

7^>M. ^■:f^)vr^>m. :t^^)V7^>m> 7V)vr^>^. ^>>^;1/T 

mrs^ym ; i^;^^)V75,>m> z^j^^)vr5.>m. z^^u}^)VT^>m. -j^ 
15 5";i/T^>*t. >?T^;vT^>ii> -:^^^e^;i/T^>i&. >?->i^D'\4rv';i/T^ 

tf;WTs>m. hu:/5^;i/T^>ti^ hUT^;i/r^>:^. b«j^^v';i/T^> 

U>*^, N. N. N' . N' -7=-h-^^5^;l/X5^1/>':^T^>:^. 4->^pt5^;i^ 
§t5t^T«}^V:>„ ^fe. C:ne>©Ta>:i[0D2iais;Ji^^fflbT%>J;Vi. 
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^yimm-mmt. ±ib-^^ (2) on-tu-;1'-2, 2, 2-hu>';i/:t 

0. 3-1. 0^;W;{>^J;f5$F*bVip 

T^^o ^M^^(D^ffl«f*> ±IB-j3S^ (2) (DN-TU-;i/-2, 2. 2- 
10 hU^Jl^r^DT-feh'T^ l^-XJV^U^^ H 1 gJd^f-bTl^l 5ml dW*b<. 
3 — 1 Om 1 /&«cfct)$f^bl^io 

N-TU— ;V-2, 2, 2- hU:7;i/:rnT'feh-r^ F-r^I/i^n^-r Ft> -htB 

Tcib. 0~1 5 0'C*tj5:^b<. 5 0~1 0 O-C^tJcDiS^^bVio ^fe, HlSBt 
FBlJt> 5 ~ 5 0 l^^^>^>W^ b < . 1 2 ~ 3 0 B#rBl/^?^<fc D $f ^ U Vi, 

20 -^oj|t»c<fcD. JilB— (4) 'r^$tisi-TU-;w-5- (bu:7;i/ 
2^^HJtcj;m^> i-TU— ;i/-5- (hu:7;i^:tDp«.^;i/) -iH-^h^ 



25 ^^^HifiT^feagxPg^g)?^^ 

mmmi 

N-7xX:;i/-2. 2, 2- hU:7;W:^DT'feh-l'5 K'r;U;57D^-r H 
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1 O 0ml :79XnJc> 2, 2, 2 - hU >';W:tP-N-:7xr:;W-Tir hT 
g (3 7. Ommo 1) ^ z^y olZDWJ >m^ ^^-i \^ 1 9. 8 4g (7 
5 4. Ommol), hUx^;i/TS>7. 44g (7 4. Ommo 1 ) *$j;ia^'T 
■febnhU;i/2 8ml S:in;l> Mmrf (8 2'C) Tl 5^K.KJiES^fTofco S/iS 
i^71^, ^M^T?^^bfe^tcii^mx5^;i'2 8ml ^^tf^^SiJU;feo 

10 -bu:7;i/;t-nT-kh-r$ H-f;i'^7ni^-r H6. 2 4g^n^mwmm^vxm 

tc (iK^8 1. 2%) o 

IR (neat, cm-0 : 1 6 9 7, 148 9, 1 2 8 6, 1 2 2 3, 1 1 9 
6, 1161, 94 7, 76 6. 72 5, 691 

^H-NMR (CDC la) :6 = 7. 41-7. 24 (m. 3H), 7. 08- 
15 7. O 5 (m, 2H) 

»*C — NMR (CDCls) : 6 = 1 43. 47, 1 3 1. 94 (q, J=42. 
8Hz), 129. 12, 127. 40, 120. 63, 116. 86 (q, J 
= 2 7 5. 8Hz) 

20 l->'a:x;i'- 5- ( h U :7;i/?rD^5^;i/) - iH-5=-b^V-;i' 



1 o om 1 r^^xnid. iisg^ji-e#e)nyhN-:7xx;v-2, 2, 2-hu 

25 7;i/:^n7'fe h-rs F-r;i/^n^-f H 5 g (2 4. Immol) , T-Ji^^V^) 
"^2^2.. 83g (4 3. 4mmol), V^) Ji'^)V7 . 6 6g (1 

2. Immo 1 ) :feJ;t^h;i/X>4 Om 1 ^^riP;!. 80^^16. 5^F^Mi^^^ 
froi^o ^KiS^T^tC^M^-ri^aiU. :?|ci5fe#- (3 0m 1X30) ^n^T^io W 
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3 : 7) tfJ^Mb. l-y:sL-}V-B- {V^)y }V^U:^^)V) -IH-'T-h^ 

8 1 gS^Jtfe?ftH^«^®a:bT#fe (iK^9 3. 2%) o 
IRCneat, cm-0 :3 0 7 1, 1 5 3 1, 1 4 9 9. 1 3 1 2, 1 2 0 
5 7, 116 7. 101 3, 766, 691 

^H-NMR (CDCI3) : 6 = 7. 6 0-7. 5 4 (m, 3H) , 7. 38 
(d, J = 8. 7Hz. 2H) . 7. 06 (d, J = 8. 7Hz, 2H) , 3. 
8 9 ( s . 3 H) 

'^C-NMR (CDCI3) : 6 = 1 4 5. 9 0 (q, J=42. OHz) , 1 
10 32. 41, 131. 59. 131. 58. 129. 7 9. 129. 76. 12 
5. 0 5, 1 1 7. 7 3 (q, J = 2 7 0. OHz) 

fh^ii (C8H5F3N4) :C44. 8 7%, H2. 3 5%, N2 6. 16% 
|IS!lffi:C44. 27%. H2. 24%. N25. 95% 
15 (DSC) :290*C(1. 17k J/g) . 367*0(1. 55kJ 

N- (4 — ^5^;l/7a:— ;v) -2. 2, 2 - h u :7;i/:r oT-fe b-f ^ H-f p 
20 ^-wN^CFa 



10 0mi:7^Xnlc, 2, 2, 2 - h U :7;j/:;ta -N- (4 -^^;i/>'aQ:n 
)V) -T'fe:hT^H7g (3 4. 5mmol) , -Jy x.:::.}W)>m^W7^ ^ 1 
8. 4 9 g (6 8. 9mmo 1 ) > h U X9^;i/T ^ > 6 . 9 7 g (6 8. 9mm 
25 ol) :fe^rJ?T-fehXhU;l/3 5m 1 <&ilP;l. Md^T (8 2*0 -Vl^^m^f^^ 
^tTofco SiiS^T^, ^ta*T?^Slbrc^tCi^mx^;i/2 5ml ^SnA, ^tfr 

^:7w'- <i^U;^y;K g^mx5^;i/ : ^^lJ->= 3 : 7) T^iSb. N- (4- 

;;t5^;i/:7a^— ;i/) -2, 2. 2 - h U r^iPrtnTir h'f ^ H-<;i'^ D^-T H 6 . 
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7 7 g^^-fe?i^##lMtbT#fe (iR^8 8. 6%) o 

I R (neat, cm-') :1684. 1506, 1286, 1223. 119 
6, 1 1 5 9, 949, 9 3 4, 8 2 0 

'H-NMR (CDCI3) : 6 = 7. 26-7. 22 (m, 2H), 7. 10- 
5 7. 0 4 (m, 2H) , 2. 3 9 (s, 3 H) 

i^C-NMR (CDC 1 3) 1(5 = 1 4 0. 6 1, 1 3 7. 8 5. 1 3 0. 5 5 
(q, J = 42. 8Hz). 1 2 9. 6 9. 1 2 1. 2 3. 1 1 6. 9 2 (q, 
J = 2 7 5. OHz) , 2 1. 0 2 

10 1- (4-^^}Vy3L:=^)V) -5- ihOy)V:tu^^}V) -iH-^h^V— 



15 1 0 om 1 :7^x3jc. mmms-vm^nrcN- (4-^5^;P7xn;i/) -2, 

2, 2- hU:7;i/:tnT-feh-r^ H-r;Vi^n^-r H5 g (2 2. 6mmol), 
7i^^t±hV^J^2. 6 8g (4 0. 7mmo 1) , h U X^;VTS 1 . 

57 g (11. 3mmo 1) :fecJ;t)^>;i/X>'4 Om 1 ^JP;1, 8 0'CT2 3TO 

^f^^n-Dfto ^mmrmz^mi^i^n^mvs ymw^ oomixsiHi) ^ffo 

U->=3 : 7) "T^ffiSb, 1- (4-;;^^;i/:7a:X;i') -5- (hU:7;i/:^D^ 
5^;i/) - lH-5^h^V'-;i/5. 0 1 g^^|tfe?ftJK«^K<i:bT#fe (W97. 
3%) . 

25 I R (n e a t, cm-0 :3045, 2930, 1531, 1514, 131 
2, 1 2 0 5, 1 1 6 7. 1 0 3 4, 1 0 1 1, 8 2 2, 7 5 6 
. 'H-NMR (CDCla) :<5 = 7. 37-7. 31 (m, 4H), 2. 42 
(s. 3H) 

>'C-NMR (CDCla) : 6 = 1 4 5. 9 6 (q, J=41. 2Hz) , 1 
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4 2. 2 8, 1 3 0. 3 3, 1 2 9. 9 5, 1 24. 8 3, 1 1 7. 8 1 (q, 
J =2 7 0. 9Hz) , 2 1. 10 

m-WW. CC9H7F3N4) :C47. 37%, H3. 09%, N24. 98% 
5 mmU: C46. 89%, H2. 63%, N24. 64% 

^^Um (DSC) : 2 9 0X: (1. 0 9 kJ/g) , 36 0^(1. 29kJ 

mrnms 

N- (4 -}<h^i^y:i^:=.)V) -2, 2, 2-hVy)\^:tur±h^ ^}^<JV^ 
10 P^-TK 



1 0 0 m 1 y'^Xnfc, 2, 2, 2- hU:7;i/:tn-N- (4-^ h^->:7x 
r:;!/) -T-fehT^ H 5 g (2 2. 8mmo 1) . >^>'x:n;i/U ^^^o-^-T H 
15 12. 26g(45. 6mmo 1) , h U X5^;l/T 5 > 4 . 6 2 g (4 5. 6 m 



if'py^— (>^U:^y;K i^mx5^;u : ^^•y->= 3 : 7) TJltmb, n- (4 

20 -^h^v'^'x— -2. 2, 2-hVyjV:tur±h^5.\i^)Vi7U^'^ }^ 
4. 5 3 g^^fe?^#:ii^K<i:bT#:fc (ltX^8 3. 6%) o 
IR(neat, cm'') :1 6 7 6, 1 5 9 9, 1 5 0 6, 1 2 8 5, 1 2 5 
2. 1 1 9 4, 1 1 5 9, 1 0 3 2, 94 3. 9 2 4, 8 3 3, 7 6 6 
»H-NMR (CDCls) : <5 = 7. 26-7. 21 (m, 2H) , 7. 00- 

25 6 . 9 1 (m. 2 H) , 3 . 8 1 ( s , 3 H) 

»^C-NMR (CDC 1 3) :6 = 1 5 9. 3 7, 1 3 5. 2 5. 1 2 7. 9 3 
(q, J=42. 4Hz) , 1 24. 2 0, 1 1 6. 9 0 (q. J = 2 74. 0 
Hz) . 114. 12, 5 5. 4 5 




mo 1) :feJ;a?T'fehnhU;i/2 Bml^M^^ (8 2*C) T2 2l^r^^ 
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5 1 0 Om 1 2, 2. 2-h^)y)l'tu-N- (4 -p^ h^v'^'ai 

— -TirhT^HSg (2 2. 8mmo 1 ) . ^^v'it'fbU > 7 . 0 2g 

(4 5. 6mmol). hUX^;i/T5>4. 6 2g(4 5. 6mmol):feJ; 
rXT-fe hnhU;V2 5m 1 ^JP;^, MdST (82*0 -1^2 zmmKm^ff-oTco 

('>U??7y;i/. i^mx^;i/ : ^^*y->= 3 : 7) Tfflfl^b, N- (4-^h^$^ 
:7xn;i/) -2, 2. 2- bU:7;i/::rDT'feh<5 H-r;Wi7n7'r b*4. 5 2g 

^n^m^^ntvxmc (wss. 4%) „ 

^H-NMR (CDCI3) : 5 = 7. 26-7. 21 (m. 2 H) , 7. 00- 
15 6. 9 1 (m. 2H) . 3. 8 1 (s. 3H) 

^'C — NMR (CDCl a) :6=1 5 9. 3 7, 1 3 5. 2 5, 1 2 7. 9 3 

(q, J=42. 4Hz) , 1 2 4. 2 0. 1 1 6. 9 0 (q, J = 2 74. 0 
Hz) , 114. 12, 55. 45 

mmni 

20 N- <4-^ h4^->:7ccx;i/) -2. 2, 2 - h U :7;l/:tOT-fe h-T ^ H-l';l't57 



2 0 0ml :7'^7.3JC:. 2, 2, 2-hU:7;V:tD-N- (4-^ b=^^v':7ac 
25 -TirhT^HlOg (45. 6mmo 1) , :r^'>:^'fbU>4. 92g 

(3 2. Ommo 1) , h U X5^;i/T 5 > 9 . 2 3 g (9 1. 2mmo 1) ^cfc 
r;7i2:hxhU;i/5 0ml ^iP;l, jtSST (8 2*C) 1 9^rBl;K^S^^ff ofeo 

Kmmr^> ^?a^-e?^5^b;^^mmx^;i'3 0ml *in;i. mm^'t^mv 
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-2, 2. 2 - h U :7;i/:rnTiz h-r ^ F-<;V^n-7-r F 8. 94g 
^^fe?^#^^®^:bT#;fe (W8 2. 5%) « 

'H-NMR (CDCls) : 6 = 7. 26-7. 21 (m, 2H) , 7. 00- 
5 6 . 9 1 (m, 2 H) , 3 . 8 1 ( s , 3 H) 

^^C-NMR (CDC 1 3) :6=1 5 9. 3 7, 1 3 5. 2 5. 1 2 7. 9 3 

(q, J=42. 4Hz) , 1 24. 2 0, 1 1 6. 9 0 (a. J = 2 74. 0 
Hz), 114. 12, 55. 45 



10 1- (4-^ h^>':7ai-;l/) -5- (hU >';W:tU^^;V) -lH-^h:7\/ 



15 ioomi:77Xnic> ||»J7T#e>n;feN- (4-p^ h^r->:7a::n;i/) - 
2, 2, 2- hU:7;l/:tnT-feh-r5 K-r;V^D^^ H 5 g (2 1. Ommo 
1) , r^i[:-^hV^J^2. 46g (3 7. 8mmol) > bUX^;i/TS>M 
^:^1. 45g (10. 5mmo 1) 43<i:t)^>;Ux>4 0ml ^JP;^. 8 CCT 
1 5B#rH^M^S^ffo}/5:o S|iSJ^T^J::^ia^"e?&*PU. 7lc?Jfe# (3 Om 1 x 2 

: ^4^it>= 3 : 7) X^mMV. 1- (4 -p^ b^v-^'xx;!/) -5- (h 
- lH-5^h^\/— ;i/5. O 5 g^?iiMfe?ft4^«^Mi:bX# 
(i|X^9 8. 3%) o 

25 I R (n e a t, cm-0 :1609, 1533, 151 4. 1466, 131 
9. 1 3 1 0. 1 2 5 9, 1 2 0 5, 1 1 6 7, 1 1 1 1, 1 0 2 6, 8 3 7. 
7 5 6.542 

^H-NMR (CDCla) : 6 = 7. 38 (d, J = 8. 7Hz, 2H) , 7. 
06 (d, J = 8. 7Hz, 2H) , 3. 89 (s, 3H) 



mm 8 
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'^C-NMR (CDCI3) : 5= 1 6 1. 7 2. 1 4 6. 0 3 (q, J=42. 
IHz) , 126. 51, 124. 95,117. 81 (q, J = 270. 6H 
z) , 1 1 4. 8 7, 5 5. 7 2 

5 sYWiU (C9H7F3N4O) :C44. 2 7%. H2. 89%, N2 2. 9 5% 
mum. :C43. 81%, H2. 81%, N22. 15% 
^im.m CD SO :2 8 6'C(1. SSkJ/g), 342'C(0. 64kJ 

mmm 9 

10 N- ( 2-;?^ h^v'Tyx— -2, 2, 2 - hVy)V:tti7±h^ ^ )]^^ 



15 1 0 0ml :7^Xntc. 2, 2, 2- hU:7;p:tn-N- (2-;?^ h^->r7x 
— TirbT^HSg (2 2. 8mmol) > ^:7xzi;i/U >Mi7n^^ H 
12. 2 4g (4 5. 6mmo 1) , hUX^;i/TS>4. 6 4g (4 5. 6m 
mo 1 ) *3j;rJ^Tirhr:hU;i/2 5ml ^tWX. MWr (82t:)T?22. 5Nf 

bi^^:7^- (->U:^7^^;k @^MX5^;1' : ^:^^1?->= 3 : 7) T)WmL/. N- 
(2-^ h^>':7aix;i/) -2. 2, 2-hU >';i/:tnTiz:b-r5 F-r;i/i7 0^ 
^H4. 5 5g&llfili^^#»K<i:bT#fe (iR^8 4. 3 %) o 
IRdieat, cm-') : 1 6 9 9. 1 5 9 5, 1 4 9 5, 1 2 9 2, 1 2 5 
25 2. 1 196, 1161. 9 4 9 , 7 5 0 

'H-NTMR (CDCI3) : a = 7. 2 6-7. 2 2 (m, 1 H) , 7. 02- 
6 . 9 1 (m, 3 H) , 3 . 8 5 ( s , 3 H) 

'^C-NMR (CDCI3) : 5 = 1 4 9. 1 8, 1 3 3. 9 5 (q, J=42. 
8Hz) , 1 3 3. 0 9. 1 2 7. 94. 1 2 0. 5 4, 1 2 0. 2 3, 1 1 6. 



OMe 
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81 (q, J=2 7 5. OHz) , 111. 7 8. 5 5. 5 8 

mmmi o 

1- (2-p^b=^^v-:7ni-;w) -5- {h^)y)i:tx2^^}V) -m-^h^V 



1 0 0ml :7^x3ic^ mmmQ^^^nrcN- (2-^b^>'r7x-;i/) - 

2. 2. 2- bU:7;i':^D Tizh-r^ F-1';i/^^n^-r H4g (16. 8mmo 
10 1) > Tz^it-^h^J^J^l. 9 8g (3 0. 2mmo 1) , X.^)i^TS,>m 
mMl. 16g (8. 4 2mmo 1) :feJ;tKb;i/X>'4 Om 1 ^JP;!. 8 O^CT 
1 4l^rBlS^&^ffo7fco ^;i&J^Tmt^^M*T?^^b, TUm^ (3 0ml X2 

©) ^ffofeo was^^7mmvif:^>i/'5'ATi^rB^jKiSb, ^m. mmm^ 

15 : ^^1t>= 3 : 7) -vmmV. 1- (2 h^>^:73:x;V) -5- (h 

\)y)V^u:^^)\d -lH-5^h^y-;V4. 0 1 g^^T||B?ft5l^%MtbT# 
(JR^9 7. 6%) o 

IR(neat, cm'O :1 6 0 1, 1 5 6 3, 1 5 0 6, 1 47 0, 1 44 
1, 1 3 1 5. 1 2 8 8. 1 2 5 8, 1 1 6 9, 1 1 24, 1 1 0 7, 1 0 1 3, 
20 7 6 0,6 8 3 

^H-NMR (CDCla) : 5 = 7. 59 (ddd, J = 7. 8, 7. 5, 1. 
7Hz, IH) , 7. 36 (dd. J = 7. 8. 1. 7Hz. 1 H) , 7. 14 
- 7 . 0 8 (m, 2 H) , 3 . 7 9 ( s . 3 H) 

'«C-NMR (CDCI3) : 6 = 153. 55, 147. 00 (d. J=41. 
25 5Hz) , 1 3 3. 1 9, 1 2 7. 2 2, 1 2 1. 0 0, 1 2 0. 5 9. 1 1 7. 
60 (q. J = 2 7 0. 4Hz) , 1 1 2. 0 7, 5 5. 7 6 

ff^ffi (C9H7F3N4O) :C44. 27%, H2. 89%, N22. 95% 
mMm.1 CAA. 35%, H3. 18, N23. 05% 



5 
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(DSC) :2 8 3'C(1. 08kJ/g), 3 5 3"C(0. 60kJ 

mmm 1 1 

N- (4-^dd:73izi;1/) -2, 2, 2- hU:7;v:taT-feh-rs H-r;Vi7D 



5 0mi7^xnic. 2, 2, 2 - h U :7;i/::rp-N- (4-^7nD:7xn 
;V) -T-febT5 F4 g (17. 9mmo 1) , $^:7xn;i/U D ^-T F9. 

10 6 1 g (3 5. 8mmo 1) . hUX^;WT^>3. 6 2 g (3 5. 8mmo 
1) *5J:tJ?T-fehnhU;V2 0ml <£lin;l> MiSET (8 2X:) "t? 1 6 ^r^S/iS?& 

:7-f— (->U:*fy;K @^Mx^;i/ : ^^tl->= 3 : 7) TMMb. N- (4-1^ 
15 DD:7jiX;1/) -2, 2, 2-hVy)V:tur±h^^\^^JV^ti^'i \^3. 4 
Og§^fi^^#JK^:bT#fe (JR2^7 8. 6%) o 

IR(neat, cm'^ :1 7 0 1, 1 4 8 7, 1 2 8 6. 1 2 2 5, 1 1 9 
6, 1 1 6 3, 1 0 9 7, 1 0 1 5, 9 5 1. 8 3 3, 7 3 5 
^H-NMR (CDCI3) : 6 = 7. 42-7. 3 8 (m, 2H) , 7. 07- 
20 6 . 9 4 (m, 2 H) 

^^C-NMR (CDCI3) : 6 = 141. 66. 133. 28, 132. 52 
(q, J=42. 8Hz) , 1 2 9. 3 0, 1 2 2. 2 6, 1 1 6. 7 5 (a, 
J = 2 7 5. OHz) 

mmm 1 2 

25 1- (4-i7nn:7a:X;i/) -5- (hVyJl^ti^^M -IH-y^h^V— 



5 ^-r H 
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N=^N 

f 

CF3 



1 0 om 1 :7^x3tc. mMmi i-vm^ntcN- (4-^00:70:— ;u) - 

5 2. 2, 2- bU:7;l/:toT-fe:h-l'^ H-1';i/i5'n^'f F3 g (12. 4mmo 
1) , Ti^'fb^hU'^Al. 4 6g (2 2. 3mmol) . h'Jx^;WT5>:^ 
mmo. 8 5g (6. 2 Ommo 1) :fe<krXb;i/X>3 0ml 8 Ot:!? 

2 4. S^r^lM^&^ffofco ;K/;S:r^T^lC^m*-t??&*Pb> 7K?5fe# (2 0mlX 

X5^;i' : ^^1^>= 3 : 7) TJ^Mb. 1- (4-i^n07xX;W -5- (h 
Vy)V^U:A^)V) -lH-7^h^y-;i/2. 8 4g^liStfi?fttfetJ^i:bT# 
;^ (1R^9 2. 2%) o 

IRCneat, cm-0 :3 1 0 1, 1 5 3 1. 1 4 9 7. 1 3 1 3. 1 2 0 
15 7, 1 1 6 7. 1 0 9 6. 1 0 0 9, 8 3 5 

^H-NMR (CDCI3) : 6 = 7. 6 0-7. 5 6 (m. 2H) . 7. 47- 

7 . 4 3 (m, 2 H) 

»^C-NMR (CDCI3) : 6 = 1 46. 0 2 (q, J=42. OHz) , 1 

3 8. 1 3. 1 3 0. 94, 1 3 0. 2 5. 1 2 6. 48, 1 1 7. 7 5 (q, 
20 J = 270. 9Hz) 

(C8H4C 1 F3N4) :C38. 65%, HI. 62%, N22. 93% 
^il!lM:C3 8. 51%, HI. 74%, N22. 40% 

(DSC) : 2 8 0*0(0. 97kJ/g), 3 6 8t:(0. 42kJ 

25 /g) 

mmm 1 3 

N- (^yi$^u>-i — r;u) -2. 2, 2- hU7;i/:^PT-feh^5 H-r;i/^ 
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CI 

N^CF, 



5 5 Om 1 :7^x:3{c:. 2, 2, 2 - hU >';i'^n-N- (^yi$^U>- 1-^ 
)V) -T-fehT5H5g (2 0. 9mmol) > z^y :ii:=.)V^J >1^^ U^^ ]^ 1 
1. 2 3g(4 1. 8mmol), hUX^;WT^>4. 2 2g(4 1. 8mm 
o 1) :fe<i;tJCT"febnhU;W2 0ml §Jn;l. (8 2'C) 1?1 SI^HJ^^ 

<£fft>fco Rf&^T^, ^M^T?^*Pbrc^ic@^mx^;n 5ml ^in^> ^*ff 

^y^- (>-U:«7y;w. B^mx5^;i/ : ^^•y->= 3 : 7) Ti^Mb, n- (:h:7 

i$'W>-l — OV) -2, 2, 2- hU:7;i/:rnT-feh-1'5 H-1';i/i^D^-f H4. 

6 5 s^n^m^mmti^xnrc (wse. 2%) . 

IRCneat, cm'O : 1 6 8 6, 1 5 9 3, 1 3 9 3, 1 2 8 6, 1 2 1 
15 1. 1 1 6 1. 94 3. 7 9 9. 7 7 2, 7 54. 7 0 2 

»H-NMR (CDCI3) : 6 = 7. 8 9-7. 8 6 (m, IH) , 7. 82- 
7. 7 9 (m, 2H) , 7. 5 6-7. 4 8 (m, 3H) , 7. 18 (d, J = 
7. 4Hz. IH) 

^'C-NMR (CDC 1 3) : (5 = 1 3 9. 6 7. 1 3 3. 9 4. 1 3 2. 9 0 
20 (q, J = 42. 8Hz) . 1 2 8. 0 7, 1 2 7. 6 5, 1 2 6. 8 5, 1 2 
6. 7 3. 1 2 6. 2 3. 1 2 5. 1 1. 1 2 2. 6 9. 1 1 6. 9 (q, J = 
275. OHz), 115. 07 

mmm 1 4 

1- (:^:7a'l^>-i — ()V) -5- (^U:7;l/:^-^^5^;^) -iH-5^h^y 

25 

N-N 




wo 2005/035484 PCT/JP2004/014781 

23 

-2, 2, 2-h^JyJl^uy±h^ ^\^^)V^U^^ ]^ 4 s (15. 5mmo 
1) . Tv^-fb^hUl^Al. 8 4g (2 7. 9mmol) . h^JX.^)VTB.>m. 
m^l. 0 8g (7. 7 6mmo 1) *3J;t)^h;i'X>4 0ml 8 O'er 

5 1 4mmRm^n-z>r^o K^mrmzMu^-^^^^Mv^ (3 om i x 2 

)V) -5- (hu >';i/:^n^^;p) - iH-xh^y— ;i/3. seg^a^iJ^?^ 
10 ^mntvx%rc mm9 4. 1%) o 

1 0 7. 7-1 0 8. 4"C 
IR(KBr. cm-0 :3 0 6 7. 1 5 9 9, 1 5 3 1, 1 5 1 0, 1 47 0. 
1 44 8, 1 3 9 3, 1 3 0 6, 1 2 1 5, 1 2 0 4, 1 1 6 7, 1 1 5 3, 1 

1 1 7, 1 04 0, 8 0 2, 7 7 0, 7 5 4, 74 3, 6 6 5 

15 >H-NMR (CDC la) :6 = 8. 11 (d, J = 8. 3Hz, IH). 7. 
96 (d, J = 8. 3Hz, IH), 7. 62-7. 50 (m, 4H) , 7. 0 

2 (d, J = 8. 3Hz, IH) 

^^C-NMR (CDCI3) : 6 = 1 47. 6 8 (q, J = 42. OHz) , 1 

3 3. 9 1, 1 3 2. 5 5, 1 2 8. 8 1, 1 2 8. 7 3, 1 2 8. 4 6, 1 2 
20 8. 40, 1 2 7. 6 4, 1 2 5. 1 0, 1 2 4. 6 3, 1 2 0. 7 4, 1 1 7. 

7 4 (q, J = 2 7 0. 9Hz) 

th^M (C12H7F3N4) :C54. 55%, H2. 67%, N21. 21% 
mmi^:C5 4. 27%, H2.66%, N21.21% 
25 ^^mWimiDSC) : 2 7 2*0(0. 6 7kJ/g). 3 1 1*0 (0. 2 Ok J 
/g) 
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m ^ <D m m 

1. (1) ; 

5 o 
10 -Wt^ (2) ; 

R'V'^ (2) 
CI 

T^Sn-SN-TU— ;V-2. 2. 2- hU:7;i/:tPTir H-r;ViJ7P^-r 
15 HOMit^iSfeo 

20 

4. — (2) ; 
25 R^N^CFs 

CI 

-t?^^n§N-TU-;i/-2, 2. 2-hu:7;v:^-Dr-feb-ra K'i';vi57n^-r 

Ht-^S: (3) ; 
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M (Na) n 



(3) 



§o ) 

5 }^s-^-it^:it^mwLtr^--m.^ (4) ; 



10 TS$n^ 1 -TU-;i/- 5 - (hU7;i/:^a^5^;i/) - iH-T-h^y— 



20 ®:;^^o 




(4) 
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